It is well known that the fuel rods in the reactor core are available as the detectors to measure the reactor power density distribution. In this method, the g-ray emission of the fission products in the fuel is used as a measure of the neutron flux or of the power produced throughout. The g-rays from selected fuel rods are counted to determine the preliminary existing g-activity and the selected fuel rods are inserted into the core in desired positions. The core is brought to critical and a suitable irradiation is made. The g-rays from the selected fuel rods is then counted again to determine the new activity induced. For this measurement, a fuel rod scanner with an automatic decay correction system(1)(2) was manufactured.
By using this simple experimental apparatus, it is possible to count the g-ray activity of the rods for an even increasing time interval necessary to compensate the decay of the fission products which includes many kinds of decays.
The principal advantages of this technique are that (1) No extra material is added to the reactor, either in the moderator or fuel, (2) Accurate positioning of the fuel rods is easily accomplished in the reactor and in the counting device, (3) Even the decay of mixed fission products is compensated as readily as single exponential decay, and (4) The power density distribution is measured directly.
In Chap. II , the structure and the operation mechanism of a fuel rod scanner are explained in detail.
A detailed discussion on a system of automatic decay correction, combining a fuel rod scanner and an electronic circuit, is given in Chap. II The effects of background count and pulse pile-up at high counting rate are discussed in Chap. IV .
II. FUEL ROD SCANNER
The apparatus, which is shown in Fig. 1 Fig .2 . Figure  3 shows the essential electric circuitry for this mechanism. In this position, the g-counter counts until it receives a stop signal . The stop signal is sent out from the monitor channel which will be discussed in Chap .II. This stop signal actuates a miniature relay and a contactor (R-a) closes. When the (P-2) piston holds the fuel rod, the (P-1) piston departs from the rod and the (P-3) piston moves the (P-2) piston to the left. When the (P-3) piston reaches the left end, the (P-1) piston holds the fuel rod again and the (P-2) piston departs from the rod and returns to the right with the (P-3) piston. g-counting beings again and the movement is repeated.
In this manner, the fuel rod is moved successively to the left by a stroke of the (P-3) piston, which can be moved smoothly by means of an oil dumper.
The stroke at every movement can be adjusted arbitrarily up to 5 cm at maximum by adjusting the positions of mechanical stopper and microswitch.
The time for 5 cm is about 8 sec .
III. AUTOMATIC DECAY CORRECTION
For measuring a large number of radioactive samples, there is a considerable lapse of time between the starting point of the measurement, successive measuring points, and the end point. It is therefore necessary to apply a decay correction to the observed results. If decay constant is known accurately, the calculation of decay correction according to a elapsed measuring time can be made, but it is very troublesome because of exponential functions. In particular, it is hardly possible to calculate the decay correction for the fission product because many kinds of decays included result in the varying decay constant with time.
The present system has been designed to obtain the results unrelated to time and to make a direct comparison of data through automatic correction.
A fuel rod (monitoring sample) was selected among many irradiated fuel rods of the same kind, and the monitoring sample was measured at every time as successively measurement of the other fuel rods. Two sets of measuring apparatus are necessary for this purpose; one for measuring the other fuel rods (measuring channel with a fuel rod scanner) and the other for measuring the monitoring fuel rod (monitoring channel).
Counting of the both monitoring and measuring sample is simultaneously started and the counting of the measuring channel is continued until the monitoring channel reaches a present count (P). Namely the measuring channel is always controlled by the monitoring channel.
In order to simplify the explanation, let us assume the fuel rod is divided to a large number of individual samples and refer to them as the No. n sample, etc. The activities of the samples at a time t can be expressed as follows.
( 1) where, CM0 and C01, C02 ¥¥¥¥¥¥, C0n represent the activities immediately after irradiation of a monitoring sample and measuring samples, respectively; l(t) is a decay constant varying with time, and it is assumed that the decay form of all samples is the same.
The activity of a monitoring sample can always be calculated from a preset count P in the monitoring channel, as illustrated in Fig. 4 . In case of measuring a monitoring sample simultaneously with the sample No. 1, the following relations hold for the observed count, N1, of the sample No.1. The ratios of the preset count P to the count for the respective samples are as follows.
As seen from the above equations, the numerical value (generally, Nn) measured is proportional to the activity (generally, C0n) immediately after the irradiation.
This value does not include a term for attenuation with time; that is, the automatic decay correction has been done.
Therefore, relative distribution of the activities (proportional to fission rates) is directly obtainable from plotting the observed counts.
Caution is necessary to the large background count included in a monitoring channel. Should the background value be high, percentage of it in P increases with time, thus greater error may be introduced.
This situation will be discussed in Chap.IV.
It is also possible to avoid the error due to the large The make-up of the measuring circuit is shown in Fig. 5 . Typical natural background count was less than about 30 cpm in both channels.
IV. DISCUSSION
The apparatus discussed here has been found to have various advantages and be effective.
Especially, the feed mechanism using compressed air and several pairs of pistons was highly effective because this mechanism gives no oscillation to the fuel rod in moving and gives more accurate positioning compared with the usual mechanism like feed screw rod. According to the observed results, positioning errors of the measuring point on a fuel rod were less than about +-0.01 mm.
Independency of the result to time was obtained by the automatic decay correction system, but such counted values contained the following three kinds of errors.
(1) Error sa: resulting from the statistical nature of the decay processes. (2) Error sb: due to the statistical nature of the background counts. (3) Error sexp: comprising all other errors which are proportional to the magnitude of the count. Experimental errors. Since the error sa is unrelated to time t, it can be written as follows by ignoring the correlation between measuring channel count N and monitoring channel preset count P (see Appendix). 
It is generally difficult to determine sexp, but it is roughly estimated to be 1-2%.
In 
where, BM represents the background counting rate of the monitoring channel, t is constant time interval between successive countings and i the sample number (i=-1,2¥¥¥¥¥¥,n).
An expression similar to Eq. (7) is obtainable for print-outed count, NiPri, in the measuring channel,
where, B is the background counting rate of the measuring channel. It is assumed that B and BM are constant during the measurement. As the counting continues, the counting interval Dti becomes progressively longer, and the first term of Eq.(7) becomes smaller to keep constant the monitor channel count P. But, in order to assure the automatic decay correction accurately, the counting interval must be determined so that the net count of the monitoring sample, the first term of Eq.(7), be constant and equal to the initial value (i=1). From such point of view, hypothetically ideal counting time 46 must be determined as follows. (12)
The following expression holds using Eq.(10), 
In deducing Eqs. (15) and (16) superposition of the smaller unwanted pulses on either the falling or the rising edge of the wanted pulse. The small pulse properly placed will cause the single wanted pulse to be counted twice.
If the automatic decay correction system is used without the considerations described above, the correct results can hardly be obtained.
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[ APPENDIX]
Deduction of Eq. (5) The quantities of interest are the activities immediately after irradiation co while the observed quantities are N and P. Co is a function of N and P, that is, C0 =C0(N ,P).
(A-1) The standard deviation of C0, sC0, is written as follows, (A-2) where, sN and sp are the standard deviations of N and P. rN,P is a coefficient of correlation between N and P. U, Np and F.P. in neutron irradiated uranium oxide were separated from each other using focusing chromatography. Individual nuclides were determined by g-ray spectrometry. As complex forming agent, 1.0M lactic acid and 0.05M nitrilotriacetic acid (NTA) were tried, and various mixtures of hydrochloric acid and sodium chloride as complex decomposing agent.
The efficacy of the forming and decomposing agents for the separation was observed with various solutions of electrolytes. In all cases, Tc, Mo, Ru, Rh, I, Zr and one fraction of Np migrated toward the anode. As the hydrogen ion concentration ofthe complex decomposing solution was decreased, these nuclides became more easily separable. Te and a small amount of Np generally remained in the area of the spot where the sample had been introduced. Sr and Ba always migrated toward the cathode. Rare earth elements were sensitive not only to the kind of complex forming agent used but also to the pH value of the decomposing solution. Np manifested three different modes of focusing characteristic, their proportions varying with the conditions of the separation system.
The concluding result was that the system of 0.1 M sodium chloride-1.0M lactic acid was found the most suitable for separating these multi-component mixtures. INTRODUCTION In the field of nuclear fuel reprocessing and radioisotope production, a number of studies have been reported on the separation of U, Np, Pu and F.P. through solvent extraction or ion exchange.
For analyses of F. P. the techniques of paper chromatography(1) and electromigration (2) have been utilized.
It is known that focusing chromatography (3)~(6) is a simple and rapid separation technique that provides a chemical yield of nearly 100 %, and could therefore become a very useful method for separating a mixture of different nuclides at one time, and for quantitative analyses, in particular of short lived nuclides.
In this experiment, U, Np and short lived F.P.(T1/2: few hours~few days) in neutron irradiated uranium were separated from each other by focusing chromatography and determined quantitatively g-ray spectrometry. It was attempted to find the most suitable conditions under which each nuclide could be separated in as pure a form as possible by choosing the best combination of complex forming and decomposing agents.
II. EXPERIMENTAL
Reagents
The reagents used were all analytical reagent grade except nitrilotriacetic acid (NTA). The NTA obtained from Wako Pure Chem. Co. was DOTITE Reagent.
Electrolyte solutions used were the following: At the cathode: 1.0M latice acid (pH=1.6) or 0.05 M NTA (pH=3.2 and 6.1) as complex forming agent. At the anode: As complex decomposing agent, 0.1 M sodium chloride (pH= 5.8) or mixture of 0.1 M hydrochloric acid and 0.1 M sodium chloride, to maintain a constant ionic strength of 0.1 with various hydrogen ion concentrations.
2. Preparation of Sample Solution UO2 (Mitsubishi Metal Inc.) was irradiated for 20 min in JRR-2 (neutron flux: 4x1013n/cm2/sec), dissolved in 6M nitric acid, and warmed to dryness on a water bath. This was dissolved in 0.05 M hydrochloric acid. The concentration
